Methods A review of evidence on the effectiveness of the RD 'health at work' pledges to improve health in the workplace; analysis of publically available data on signatory organizations' plans and progress towards achieving the pledges; and assessment of the likelihood that workplace activities pledged by signatories were brought about by participating in the RD.
Introduction
Physical and mental health problems in the workplace can increase absenteeism and presenteeism, accidents, burnout, labour turnover and staff conflicts. They can also reduce productivity, motivation and capacity for decision-making. 1, 2 The human and financial implications are considerable: absence from work due to illness in Britain was recently estimated to cost the economy £15 billion per year; 3 the financial burden to employees of absence due to illness and also of managing with fewer employees is estimated at £9 billion per year. 3 The UK government tackles workplace health through a range of policy initiatives under the umbrella of the Health, Work and Well-being cross-government initiative, 4 including the Public Health Responsibility Deal (RD) in England. This public -private partnership was launched in 2011 to improve public health through voluntary agreements between government and a range of organizations such as universities, public hospitals, businesses or charities. The rationale for this voluntary scheme was expressed by the former Secretary of State for Health, Andrew Lansley, under whom the RD was established, who stated that 'by working in partnership, public health, commercial and voluntary organizations can agree practical actions to secure more progress, more quickly, with less cost than legislation.' 5 Key informants also explained the rationale for a voluntary approach in interviews which we conducted as part of the current evaluation. They argued that a legislative approach would run contrary to business interests and would be too time-consuming and costly to introduce, and would be irrelevant in some pledge areas. 6 Signatories to the RD can commit to one or more pledges in four key areas or 'networks': food, alcohol, physical activity and health at work. 7 Each network has a high-level steering group 8 comprising participating sector representatives who are involved in developing collective pledges. 6 Upon committing to a pledge, organizations are asked to provide a delivery plan, setting out how they will meet the pledge objective; they are also asked to report their progress in the spring of each year. Delivery plans and progress reports are publically available on the RD website. 7 At the time of writing (March 2016), 776 organizations had signed up to participate in the RD overall. 7 The RD has been evaluated in terms of its process and likely impact on the health of the English population, drawing on published data, interviews and organizational case studies. This paper represents part of that wider evaluation 6,9 -14 that draws on published data, interviews and organizational case studies. This paper analyses eight 'health at work' pledges of the RD in terms of: (i) the evidence regarding their effectiveness in improving workplace health and (ii) the likelihood that these pledges have encouraged actions among signatories that would not otherwise have taken place.
Methods

Rationale for analysing eight health at work pledges
We analysed eight of nine 'health at work' pledges available at the time of data collection (Table 1) by employing distinct but complementary approaches, explained in turn below. We chose to exclude the 'young people in the workplace' pledge as it involves a combination of approaches addressing diet, alcohol, smoking and mental health covered in other pledges.
Assessing the RD health at work pledges against the ladder of interventions Each pledge document 7 outlines a range of possible interventions that a partner organization can choose to implement to deliver the pledge. In order to capture the balance of the interventions proposed in the RD pledges (such as provision of potable tap water in staff restaurants and workplaces), we considered them in terms of the Ladder of Interventions 15 (employed in the Public Health Outcomes Framework for England) which sets out the range of potential approaches to meet public health goals, from doing nothing, through providing information to consumers, to reducing or eliminating people's choices by regulation. 16 Analysis of organizational types, their plans and progress at meeting pledges
We calculated the proportion of organizations selecting certain interventions (i.e. stating in their delivery plans that they would carry out a particular action, for example, promoting staff health checks) by dividing the number of organizations which indicated that they were planning to implement a specific intervention by the total number of organizations which signed up to that pledge. We evaluated progress reports provided for 'health at work' pledges in 2014 against what signatory organizations had proposed in their pledge delivery plans.
Systematic review of the evidence underpinning 'health at work' pledges
We conducted a synthesis of reviews underpinning eight 'health at work' pledges. This was done to help assess whether the proposed RD approaches to improving physical and mental health in the workplace were likely to be effective in changing behaviours, or in increasing awareness or knowledge of behavioural health risks and benefits. The detailed methods (including eligibility criteria, search strategy and quality assessment) are provided in Supplementary data.
Assessment of additionality
Additionality refers to the extent to which a planned or completed activity could have been brought about by the RD, as opposed to an activity which would have happened anyway, or which appeared to be already happening irrespective of the RD. 17 Assessing additionality thus helped clarify the counterfactual. This was derived by assessing signatories' delivery plans to ascertain which actions signatories would have taken in the absence of the RD. Box 1 explains additionality codes and provides fictional examples to illustrate how the codes were applied. The additionality coding scheme was validated on a separate set of pledges and is reported elsewhere. 10 Twenty percent of delivery plans judged as unlikely to have been brought about by the RD were compared with their associated progress reports in terms of whether they confirmed or were consistent with the initial delivery plan. Our coding approach was judged valid, as 96% of progress reports were assessed as consistent with the initial delivery plan. 
Continued
Minimization of bias
For all steps of the analysis of publically available documents, four researchers (C.K., L.J., A.M. and C.S.) independently analysed a delivery plan or progress report, and discussed and agreed their findings in pairs. Bias was minimized by (i) pilot testing the data extraction tool; (ii) taking the claims made in publically available progress reports strictly at face value; (iii) conducting blind ratings; (iv) discussion and agreement in pairs and with a third rater in the event of disagreement and (v) systematically rotating the rater pairs. 
Results
The position of the proposed RD health at work pledges on the ladder of interventions Considered in terms of the ladder of interventions the majority of RD health at work interventions either provide information (59%), or enable choice (10%). The remaining interventions guide choice through changing the default policy (18%) or through incentives (3%), or require a restriction (3%) or an elimination (8%) of choice (Table 1) .
Which types of organizations signed up and which actions are listed in their delivery plans?
A majority of the organizations that signed up to health at work pledges were from the private sector: 64% of the 144 organizations signed up to chronic conditions guide, 65% of 158 to healthier staff restaurants, 55% of 174 to occupational health standards, 55% of 182 to health and well-being reporting and 50% of 88 to staff health checks. Public sector organizations made up the bulk of signatories to the smoking cessation pledge (49% of 76) and the mental health pledge (53%). Voluntary organizations made up the largest proportion of signatories to the 'domestic violence' pledge (44% of 18). The detail of these interventions and the proportion of organizations selecting one or more of them in their delivery plans are reported in Table 1 .
What is the evidence that these interventions will have a positive effect on workplace health?
We identified 9205 records from database searches, reference lists and Internet searches (Fig. 1) . After removing duplicates, and screening titles and abstracts, 46 full text reviews were screened for potential eligibility. Sixteen reviews published between 2005 and 2014 (13 of which were between 2010 and 2014) were included. Detailed results are reported in Table 2 . The literature on improving job retention, reducing sickness absence and presenteeism suggest the importance of joined-up efforts to improve workplace culture, driven by organizational leadership and including empowering staff to request work accommodations (such as modifying the workspace or flexible scheduling). 18, 19 Thus, the use of chronic disease guides, 18, 19 reporting health and well-being and health checks 20 -22 in the workplace will be most effective if they form part of a broader, coherent strategy to create a supportive workplace environment.
Given the challenge of distinguishing between work and non-work-related mental health issues and of managing them Records identified through database and bibliography searching: n = 9205
Records removed:
Full-text records excluded n = 30
Full-text records assessed for eligibility: n = 46
Reviews included in narrative synthesis: n = 16 
Box 1. Criteria for assessing additionality
'Have the interventions described in this delivery plan already happened, or were they going to happen regardless of the RD?' 1. A delivery plan scored a '1' if all interventions mentioned within were judged by assessors to be a result of the RD. Thus, it was clear or very likely that the RD has motivated the partner to act by doing something new or implementing an already planned action more quickly. A fictional example is 'We are aiming to meet this pledge by organising five in-house 'smoking cessation' workshops for interested employees, and will be keeping records of attendance and outcomes' 2. A delivery plan scored a '2' if planned interventions (excluding those stated to be already completed) were judged by assessors to be potentially due to the RD. Thus the delivery plan indicated that the partner is potentially changing actions or timing of actions, or planning to, due to the RD. For example, 'We already promote a number of workplace mental health initiatives. We plan to focus on making our staff restaurant healthier over the next year.' 3. A delivery plan scored a '3' if it was judged that all interventions were already implemented and/or not related to the RD. An example of a delivery plan being scored '3' would be one which stated that the signatory had already been implementing an intervention for several years prior to 2011. Thus the delivery plan clearly indicated that the partner has been doing what they describe for a while, particularly before 2011, or they have always done these activities. For example, 'We have been running a well-established workplace mental health programme for a number of years and have therefore met this pledge.' 4. A delivery plan scored a '4' if there was not enough information provided to make a judgement one way or the other. 5. A delivery plan scored a '5' if no delivery plan was provided (i.e. the signatory had selected the pledge, but did not provide a plan of how to meet the pledge). Cancelliere et al. Occupational Medicine in conjunction with a multi-disciplinary stakeholder group. 56 We could not find relevant reviews of the literature specific to this issue, though the literature reviewed in this paper will be relevant.
Pledge H3: Health and well-being reporting: This pledge is about including information about the health and well-being of employees, especially sickness absence rates, in annual reports and/or on organizations' websites. We could not find evidence of the effectiveness of reporting health and well-being.
Pledge H4: Healthier staff restaurants: this pledge is about implementing basic measures to encourage provision of 'healthier staff restaurants', vending outlets and/or buffets for staff in the workplace; for example, by providing tap water, procuring ingredients with reduced salt, sugar and fat, increasing vegetable portions to meals on offer, and providing nutritional labelling (Table 1) . Five reviews (four Level 1 30 -33 and one Level 2 23 ) were included.
Fenton et al. This pledge is about encouraging staff to stop smoking and promoting respiratory health at work. Four reviews (two Level 1 20, 34 and two level 2 23, 35 ) were included to assess the evidence underpinning this pledge.
Aneni et al. This pledge is about encouraging employees to use NHS screening programmes and offering free NHS health checks programmes at work, such as Lifecheck. 57 Three Level 1 reviews 20 -22 were included. Aneni et al. Continued in the workplace, there is a need for a holistic approach to workplace mental health interventions. 23 These can include activities such as workplace stress recognition schemes, 24, 25 training line managers to recognize mental health conditions, 25, 26 and cognitive behavioural therapy. 27, 28 Raising awareness of domestic violence, improved screening in the workplace and strong links between employers and local services can help employees manage domestic violence. 29 Interventions such as healthier staff restaurants will have limited effect if conducted in isolation and should be provided within broader workplace health programmes combining behavioural and environmental components. 30 -33 Likewise, smoking cessation initiatives at work could have some benefit if designed around behaviour therapy and counselling; self-help and awareness raising related to smoking cessation are likely to be less effective. 22, 33, 34 The additionality of the RD: what is the likelihood that the RD brought about action on health at work that would not otherwise have occurred?
Continued
A considerable proportion of organizations signed up to pledges but without providing a delivery plan (i.e. a statement of the actions they were pledging to take), from 14% of the 'occupational health standards' pledge signatories, to 45% of the 'mental health and well-being' pledge signatories.
Of organizations which provided a delivery plan, there were 1324 references to specific health at work interventions. Of these, 107 (7%) were judged as likely to have been brought about by the RD. A further 519 interventions (36%) were judged as potentially attributable to participation in the RD, and 821 interventions (57%) were assessed either as having already happened, or as having been already underway when the RD started-and therefore were judged as not likely to have been brought about by the RD.
When further disaggregated, the 107 interventions judged as having been brought about by the RD were relatively equally distributed across the eight pledges but this represented a small proportion in each case. For example, the intervention under the 'healthier staff restaurants' pledge most often judged as having been motivated by the RD was the reformulation of recipes to increase vegetables and wholegrain ingredients, which could be a promising approach, 11 but was implemented by 6 organizations (4%).
Signatories' progress
Very few 2015 progress reports had been submitted by July 2015, even though annual reporting in previous years appeared to take place in April or May. The reasons for this lack of reporting are unclear. Reporting was inconsistent and, as in other RD networks, incomplete, and therefore it was difficult to gauge progress across pledges or across sectors. Individual organizations reported on how a guideline or report might be embedded in their HR policies, or initiatives to address employee health; however, the analysis of additionality in this study suggests that most of these initiatives were already underway, regardless of the RD. Level 1 ¼ systematic reviews, defined as an comprehensive summary of the literature on a particular topic, typically involving an a priori comprehensive search strategy, with the goal of reducing bias by identifying, appraising, and synthesizing all relevant studies on a particular topic; Level 2 ¼ reviews not meeting core criteria for systematic reviews i.e. evidence of comprehensive search, clear selection (inclusion/exclusion) criteria and a process of quality assessment of papers reviewed. This latter group was therefore weaker methodologically, but was taken to represent "suggestive evidence".
Discussion
Main findings of this study
Seven percent of interventions listed by signatories to the 'health at work' pledges appeared to be likely attributable to participation in the RD; 36% were potentially attributable to the RD, activities were likely already underway. The RD favours small-scale isolated interventions focusing on the communication of information, rather than the more effective (but more challenging) multi-faceted programmes to support healthier workplaces, 36 in line with NICE's guidelines on workplace health 37, 38 which recommends the promotion of an organizational culture supportive of workplace health through a range of inter-related actions.
38
What is already known on this topic Physical and mental health problems in the workplace can have considerable health and financial implications for both individual employees and organizations. There is a range of policies and interventions in the workplace with reasonable evidence of effectiveness in improving health and well-being of the workforce. The contribution of voluntary agreements with employers such as the RD to these outcomes is less well understood. However, lessons learned from other arenas 39 -44 and other aspects of the current evaluation 6,10 -14 indicate that they are unlikely to be conducive to meaningful action.
What this study adds
While the RD may have provided an opportunity to encourage employers to adhere to occupational health standards or report health and well-being of staff, signing up to the RD does not appear to have pushed organizations to go beyond becoming (or planning to become) accredited, or, for example, including sickness data in their reporting. The pledges related to 'health checks' and 'chronic conditions guides' seem to be mainly referrals to existing NHS documents and to GP or online services. For example, the NHS Choices chronic conditions guide for employees and employers 45, 46 does provide ideas on how to make workplace adjustments to support staff with chronic conditions, but does not discuss support for chronic disease screening, relevant education or counselling, which are reported to be the most effective interventions to help staff with chronic conditions to remain in work.
Non-communicable chronic conditions are eminently preventable 47 and a holistic approach to workplace health can make an important contribution to addressing mental and physical health of the workforce. 23, 24, 27, 28 For example, the NICE guidance on workplace health 37 recommends a wide set of actions to support a culture of healthy eating among staff, including incentive schemes such as policies on the price of food and drinks sold in the workplace, tailored education and environmental changes such as changes to availability of certain foods. 48 This is in line with the evidence reported in a related article on the RD food pledges. 11 To follow on the example of food in the workplace, under the healthier staff restaurants pledge, the most frequently listed intervention is the inclusion of the voluntary Guideline Daily Allowance (%GDA) labelling scheme 49 and calorie labelling on menus in canteens. Yet, 'traffic light' labelling is considered more effective and appropriate in the general population. 50 -52 The next most commonly selected intervention under the 'healthier staff restaurants' pledge is making tap water visible and accessible to employees. However, in the UK, the law already requires employers to provide an adequate, accessible and conspicuously marked supply of drinking water for all staff. 53, 54 Therefore, it is doubtful whether this action should have been included as a voluntary pledge.
In terms of judging whether the 'health at work' pledges are implemented in practice, overall, reporting on health at work initiatives is more consistently implemented than in other RD networks. 10 -12 However, many organizations choose not to report at all, and many provide statements about their intentions to continue to do what they were already doing. Thus overall progress reports are not a source of usable data for evaluating whether targets are being met.
According to the findings from the evaluation of the RD to date (as reported here and as published in several other journal articles), 10 -14 it is unlikely that RD-type pledges will be effective in improving public health.
Limitations of this study
First, there may be unpublished reviews that we were unable to locate. Second, we cannot exclude the possibility of publication bias. Third, the variable quality of reporting made it difficult to provide more systematic assessments of signatories' progress. Fourth, although we made every effort to validate our assessment methods, these remain a considered judgement of delivery plans written by organizations which may not have received much guidance initially on how to write their delivery plans. Thus, it is possible, though we feel highly unlikely, that organizations under-played their achievements.
Conclusions
Our analysis suggests that the RD's 'health at work' pledges may make only a limited contribution to improving workplace health as they stand but could potentially contribute more if they were incorporated into broader, coherent workplace health programmes, rather than remaining largely isolated interventions.
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